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Description

[0001] The present invention relates to an auxilia-
ry/control switches kit box for a Medium Voltage switch-
ing device, in particular for a Medium Voltage contactor,
more in particular for a Medium Voltage vacuum contac-
tor.

[0002] For the purpose of the present application, the
term "medium voltage" (MV)relates to operating voltages
atelectric power distribution levels, which are higher than
1 kV AC and 1.5 kV DC up to some tens of kV, e.g. up
to 72 kV AC and 100 kV DC.

[0003] As is known, Medium Voltage electric systems
typically adopt two different kinds of switching devices.
[0004] A first type of switching devices, including for
example circuit breakers, is basically designed for pro-
tection purposes, namely for carrying (for a specified time
interval) and breaking currents under specified abnormal
circuit conditions, e.g. under short circuit conditions.
[0005] A second type of switching devices, including
for example contactors, is basically designed for ma-
noeuvring purposes, namely for carrying and breaking
currents under normal circuit conditions including over-
load conditions. MV vacuum contactors represent awide-
ly used type of MV contactors.

[0006] It is also known that Medium Voltage mechan-
ical switching devices (e.g. circuit breakers, contactors,
disconnectors, and similar devices) are generally
equipped with the so called Auxiliary Switches which -
according to the IEV 441-15-11 - are "a switch containing
one or more control and/or auxiliary contacts mechani-
cally operated by a switching device" and/or with the so
called Control Switches which - according to the IEV
441-14-46 - are "mechanical switching device which
serves the purpose of controlling the operation of switch-
gear or control gear, including signalling, electrical inter-
locking, etc."

[0007] Among others, the most common Auxiliary (or
Control) Switches are those indicating the open/close
status of the main switching device (i.e., the Make and
Break contacts according to IEV 441-15-12 and
441-15-13]. It means that they are normally open (NO)
in case of main device open and normally closed (NC)
in case of main device closed (or vice versa).

[0008] These auxiliary switches are generally grouped
in a set of a number "n" of switches (NC + NO) and linked
to the main switch mechanism kinematics.

[0009] From an operative standpoint, the open-
ing/closing of the auxiliary/control switches is driven by
the opening/closing of the main switch mechanism of the
Medium Voltage mechanical switching device.

[0010] In general, the operability of an auxiliary/control
switch system must fulfil the requirements of existing
Standards. For instance, according to IEC 62271-1 and
derived Standards, an auxiliary switch operated in con-
junction with the main contacts of a switching device shall
be positively driven in both opening and closing direc-
tions. The standard also defines 3 classes of aux switch-
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es according to their breaking capacity, where class 1
has the highest performances.

[0011] Inadditiontotherequirements ofthe Standards,
the auxiliary/control switch systems should also meet the
market requirements, as well as manufacturing and
maintenance issues

[0012] For instance, a set of auxiliary/control switches
mounted on a Medium Voltage switching device should
be easily mounted on the main switching device by the
manufacturer, should be easily wired, and easily acces-
sible/replaceable for service/maintenance activities. Al-
so, the direct access to the auxiliary/control switches ter-
minals by the final user is anyway not recommended and
itis preferable to provide access to the customer only via
terminal board interface.

[0013] Within the broad family of Medium Voltage
switching device, the Medium Voltage contactor, and in
particular the Medium Voltage vacuum contactors, rep-
resent aparticular case, since their main switching mech-
anism generally operate with small strokes and small op-
erating energies compared to circuit-breakers or other
kind of switches.

[0014] A first family of known kinds of auxiliary/control
switches is represented by the Rotating auxiliary switch-
es which however are hardly suitable for applications on
Medium Voltage contactor, due to the need of high rota-
tional strokes and therefore dedicated levers kinematics
that may have an impact on the actuating force of the
main drive, especially where high breaking class is re-
quired (and therefore with high auxiliary switch stroke).
[0015] A second family of auxiliary/control switches is
represented by the Linear auxiliary switches which are
instead easily operated by, e.g., Medium Voltage vacuum
contactor. However, the state-of art solutions require a
fine stroke adjustment by the manufacturer during the
assembling phase, that is time consuming and reduces
the reliability of the system.

[0016] An example of auxiliary/control switches for a
Medium Voltage switching device of known type is given
in EP2346060. Examples of auxiliary/control switches for
low voltage switching devices, which are unsuited for use
in the Medium Voltage field, are given in US5440088 and
W02009/095330.

[0017] The main aim of the present invention is to pro-
vide an auxiliary/control switches system for a Medium
Voltage switching device, in particular fora Medium Volt-
age contactor, more in particular for Medium Voltage vac-
uum contactor, that allows solving or mitigating the
above-mentioned problems.

[0018] More in particular, it is an object of the present
invention to provide an auxiliary/control switches system
for a Medium Voltage switching device, in particular for
a Medium Voltage contactor, more in particular for Me-
dium Voltage vacuum contactor, with requires low as-
sembling time and complexity.

[0019] As a further object, the present invention is
aimed at providing an auxiliary/control switches system
for a Medium Voltage switching device, in particular for
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a Medium Voltage contactor, more in particular for Me-
dium Voltage vacuum contactor, that can be easily in-
stalled on said switching device and easily removed
therefrom for maintenance and replacement during serv-
ice.

[0020] As a further object, the present invention is
aimed at providing an auxiliary/control switches system
for a Medium Voltage switching device, in particular for
a Medium Voltage contactor, more in particular for Me-
dium Voltage vacuum contactor, that does not have any
need of stroke adjustment or set-up during installation.
[0021] As a further object, the present invention is
aimed at providing an auxiliary/control switches system
for a Medium Voltage switching device, in particular for
a Medium Voltage contactor, more in particular for Me-
dium Voltage vacuum contactor, that is applicable on
switching devices with small contact stroke, such as Me-
dium Voltage vacuum contactors, with no need of multi-
ple levers transmission.

[0022] Still a further of the present invention is to pro-
vide an auxiliary/control switches system for a Medium
Voltage switching device, in particular for a Medium Volt-
age contactor, more in particular for Medium Voltage vac-
uum contactor, in which the end-users do not have direct
access to the auxiliary/control switches terminals.
[0023] Yet a further of the present invention is to pro-
vide an auxiliary/control switches system for a Medium
Voltage switching device, in particular for a Medium Volt-
age contactor, more in particular for Medium Voltage vac-
uum contactor, which does not require the presence of
springs or similar actuating systems for the switching op-
eration thereof.

[0024] Still another object of the present invention is
to provide an auxiliary/control switches system for a Me-
dium Voltage switching device, in particular for a Medium
Voltage contactor, more in particular for Medium Voltage
vacuum contactor, that can be easily manufactured at
industrial level, at competitive costs with respect to the
solutions of the state of the art.

[0025] In a further aspect, the present invention also
relates to a Medium Voltage switching device, in partic-
ular a Medium Voltage contactor, more in particular a
Medium Voltage vacuum contactor, comprising an aux-
iliary/control switches as described herein.

[0026] In order to fulfill these aim and objects, the
present invention provides an auxiliary/control switches
kit box for a Medium Voltage switching device comprising
one or more movable contacts operated between a con-
tact open position and a contact closed position by a kin-
ematic chain connected to a contact actuator. The aux-
iliary/control switches kit box according to the present
invention is characterized in that it comprises: a shaped
enclosure adapted to be inserted into and removed from
a dedicated volume inside said Medium Voltage switch-
ing device; said shaped enclosure housing one or more
auxiliary/control switches electrically connected to cor-
responding one or more terminal boards; said one or
more terminal boards facing toward the outside of said
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shaped enclosure from a first face of said shaped enclo-
sure; said one or more auxiliary/control switches each
comprising a pair of auxiliary/control switch contacts that
can be linearly operated by an auxiliary/control switch
actuator between a normally open (NO) position and a
normally closed (NC) position; the auxiliary/control
switches kit box further comprising a mechanical cou-
pling system mechanically connected to said auxilia-
ry/control switch actuator to linearly displace it between
said NO position and said NC position; said mechanically
coupling system having one or more operating levers pro-
truding outside said shaped enclosure from a second
face thereof and being adapted to cooperate with the
kinematic chain of said Medium Voltage switching device
and follow it during the movement from said contact open
position and said contact closed position.

[0027] In this way, it is possible to provide a kit of aux-
iliary/control switches with "plug & play" capabilities that
overcomes the problems and drawbacks of the existing
systems of auxiliary/control switches.

[0028] In practice, with the system of the present in-
vention, the auxiliary/control switches can be pre-wired
in factory with the terminal board, and the full assembly
of switches and terminal boards is included in a box, e.g.,
a plastic box. Also, the fixation of the box to the frame of
the Medium Voltage switching device can be done either
by means of screw means or by alternative fastening
methods (e.g., snap-fit fixing, sliding surface joints, and
similar quick fixing systems). The assembling time and
assembling complexity are therefore greatly reduced and
the kit box can be easily installed, and is also easily re-
movable for maintenance and replacement during serv-
ice.

[0029] Moreover,there is no need of stroke adjustment
or set-up at the site, and installation as well as service
and maintenance activities can be easily done on-site
without the intervention of the manufacturer.

[0030] In addition, since the operating levers of the
auxiliary/control switches are located on one side of the
box while the terminal board lays on a different side, the
end-users can have easy access to the terminal board
of the box positioned ,e.g., on the front of the Medium
Voltage switching device, without direct access to the
auxiliary/control switches terminals, thereby greatly im-
proving the safety of the system.

[0031] The auxiliary/control switches kit box is partic-
ularly useful in conjunction with Medium Voltage contac-
tors, in particular Medium Voltage vacuum contactors,
and other switching devices with small contact stroke,
since it requires only small displacements to be operated,
thereby avoiding any need of multiple levers transmis-
sion.

[0032] As better explained in the following description,
a linear movement, e.g. vertical movement, of the drive
kinematics of the Medium Voltage switching device dur-
ing opening/closing operation thereof, positively drives
the movement of the operating levers of the auxiliary/con-
trol switches that open/close accordingly. Consequently,
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the switching of the auxiliary/control switches is always
positively driven in both directions, i.e. there is no need
of spring or similar means to drive one of the switching
directions.

[0033] In a preferred embodiment of the auxiliary/con-
trol switches kit box, according to the present invention,
said one or more auxiliary/control switches are double
break switches. Double break switches and micro switch-
es are well known in the art and will not be described in
details.

[0034] Ingeneral such switches comprise a casing into
which corresponding auxiliary/control switch contacts
are housed (e.g., NC and NO switches). An auxiliary/con-
trol switch actuator is operatively connected to the aux-
iliary/control switch contacts to drive the commutation of,
e.g., the NC and NO switches included in the casing.
[0035] In the auxiliary/control switches kit box of the
present invention, each of said double break switches is
associated with at least a corresponding operating lever
which is operatively connected to the auxiliary/control
switch actuator. Said operating lever is adapted to be
operatively connected to the kinematic chain of the Me-
dium Voltage switching device into which the auxilia-
ry/control switches kit box is placed.

[0036] For instance, the one or more auxiliary/control
switches can be conventional double break switches hav-
ing a switch actuator which comprises a linearly moving
driving pin acting on the auxiliary/control switch contacts
to commute their position. The driving pin is connected
to and operated by a corresponding operating lever, in
turn operated by the kinematic chain of the Medium Volt-
age switching device.

[0037] In this way it is possible to achieve a positive
driving of the auxiliary/control switch contacts in both di-
rections, since they are always connected to and follow
the kinematic chain of the Medium Voltage switching de-
vice.

[0038] Moreover, since the driving pin of the double
break switches has a small operating stroke, it can be
operated by the kinematics of the Medium Voltage
switching device, even if it has relatively low displace-
ments, without any need of multiple levers transmission
or similar systems of stroke enhancement.

[0039] In a particularly preferred embodiment of the
auxiliary/control switches kit box of the presentinvention,
the terminals boards and the operating levers respec-
tively protrude outside the shaped enclosure from a first
and second face of said shaped enclosure which are sub-
stantially opposite to each other.

[0040] In this way, the kit box of the present invention
can be inserted, e.g., horizontally, in a dedicate volume
inside the Medium Voltage switching device so that the
operating levers con couple with the kinematic chain of
the Medium Voltage switching device. At the same time,
since the terminals boards remain are positioned on an
opposite side of the shaped enclosure, they lay on the
front side of Medium Voltage switching device, thereby
being easily accessible by the operators.

10

15

20

25

30

35

40

45

50

55

[0041] The auxiliary/control switches kit box is also en-
dowed with a high flexibility of us. Indeed, the number of
auxiliary/control switches positioned inside the shaped
enclosure, as well as their layout inside the shaped en-
closure, can vary depending on the needs. In general,
for most applications, the shaped enclosure houses a set
of two or more linearly actuated auxiliary/control switch-
es.

[0042] In a preferred embodiment of the auxiliary/con-
trol switches kit box of the present invention, the shaped
enclosure is provided with snap-fitting means and/or slid-
ing means and/or fixing means for guiding the insertion
of said auxiliary/control switches kit box inside the dedi-
cated volume of said Medium Voltage switching device
and/or for fixing said shaped enclosure in its operative
position inside said dedicated volume. Complementary
snap-fitting means and/or sliding means and/or fixing
means can be normally be provided in the Medium Volt-
age switching device intended to house the auxiliary/con-
trol switches kit box of the present invention.

[0043] In a further aspect, the present invention also
relates to a Medium Voltage switching device, in partic-
ular a Medium Voltage contactor, more in particular a
Medium Voltage contactor comprising an auxiliary/con-
trol switches kit box as described herein.

[0044] Medium Voltage switching device are well
known in the art and will not be described in details. They
generally have one or more movable contacts which are
operated between a contact open position and a contact
closed position by a contact actuator which is connected
to said one ormore movable contacts through a kinematic
chain to carry out the opening and closing operations of
the Medium Voltage switching device.

[0045] In particular, examples of Medium Voltage con-
tactors and contactor poles (e.g., Medium Voltage vac-
uum contactors and vacuum contactor poles) with cor-
responding driving actuators are described in patent ap-
plications EP16174129, EP16191442, and
EP16198880, whose description is incorporated herein
by reference.

[0046] Preferably, the contact actuator of the Medium
Voltage contactor is a linear actuator comprising an op-
erating element linearly moving between a contact open
position and a contact closed position.

[0047] In a possible form of execution of the Medium
Voltage contactor of the present invention, the contact
actuator typically comprises electromagnetic means
which are energized to move said one or more movable
contacts from said contact open position to said contact
closed position, and spring means which moves said one
or more contacts from said contact closed position to said
contact open position. The Medium Voltage contactor
further comprises a linearly moving operating element
that can be operatively coupled with the operating levers
of the previously described auxiliary/control switches kit
box.

[0048] In a typical execution of a Medium Voltage con-
tactor, the contact actuator can be a linear monostable
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electromagnetic actuator which comprises a coil, a fixed
armature and a movable plunger, where the plunger is
linearly moving to actuate the opening/closing operations
of the contactor and is connected to the one or more
contact(s) of the contactor via the mechanical link. The
Medium Voltage contactor further comprises a linearly
moving operating element that is connected to the me-
chanical link and can be operatively coupled with the op-
erating levers of the previously described auxiliary/con-
trol switches kit box.

[0049] Inthe above described cases, the operating el-
ement can advantageously comprise a number of slots
into which said one or more operating levers are inserted
to operatively connect the auxiliary/control switches kit
box to the Medium Voltage contactor.

[0050] Further features and advantages of the inven-
tion will emerge from the description of preferred, but not
exclusive embodiments of an auxiliary/control switches
kit box and a Medium Voltage switching device, accord-
ing to the invention, non-limiting examples of which are
provided in the attached drawings, wherein:

- Figure 1 is a perspective view of a first embodiment
of an auxiliary/control switches kit box according to
the invention;

- Figure 2 is a perspective view of a second embodi-
ment of an auxiliary/control switches kit box accord-
ing to the invention;

- Figure 3 is a perspective view of a third embodiment
of an auxiliary/control switches kit box according to
the invention;

- Figure4isaperspective view of a fourthembodiment
of an auxiliary/control switches kit box according to
the invention;

- Figure 5 is a perspective view of a first phase of the
positioning of an auxiliary/control switches kit box
according to the invention into a dedicated volume
inside a Medium Voltage switching device;

- Figure 6 is a perspective view of a second phase of
the positioning of an auxiliary/control switches kit box
according to the invention into a dedicated volume
inside a Medium Voltage switching device;

- Figure 7 is a perspective view of a third phase of the
positioning of an auxiliary/control switches kit box
according to the invention into a dedicated volume
inside a Medium Voltage switching device;

- Figure 8 is a perspective view of a fourth phase of
the positioning of an auxiliary/control switches kit box
according to the invention into a dedicated volume
inside a Medium Voltage switching device;

- Figure 9is a perspective view of an auxiliary/control
switches kit box according to the invention inserted
into a dedicated volume inside a Medium Voltage
switching device and in a first operating position;

- Figure 10is a perspective view of an auxiliary/control
switches kit box according to the invention inserted
into a dedicated volume inside a Medium Voltage
switching device and in a second operating position.
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[0051] With reference to the attached Figures, an aux-
iliary/control switches kit box according to the invention
- designated by the reference numeral 1 - is adapted to
be used with a Medium Voltage switching device, pref-
erably a Medium Voltage contactor or vacuum contactor
- designated by the reference numeral 100.

[0052] The Medium Voltage switching device 100 gen-
erally comprises one or more movable contacts (not
shown) which are operated between a contact open po-
sition (as partially shown in figure 9) and a contact closed
position (as partially shown in figure 10).

[0053] Movement of the contact is generally carried
out by a contact actuator 102 (only partially shown in
some figures) connected to the movable contact(s)
through a kinematic chain 101 (only partially shown in
some figures).

[0054] The auxiliary/control switches kit box 1 accord-
ing to the invention comprises in its more general defini-
tion, a shaped enclosure 2 which is adapted tobe inserted
into and removed from a dedicated volume 105 inside
said Medium Voltage switching device 100.

[0055] The shaped enclosure 2 houses one or more
auxiliary/control switches 21, 22, 23, 24, 25, 26. The
number of auxiliary/control switches 21, 22, 23, 24, 25,
26 can vary depending on the needs. For instance, in the
relatively simple execution of figure 1, only a pair of aux-
iliary/control switches 21, 22 is used, while in the embod-
iments of figures 2-4, six, four and six auxiliary/control
switches are respectively used.

[0056] Said auxiliary/control switches 21, 22, 23, 24,
25, 26 are electrically connected to corresponding one
or more terminal boards 61, 62, 63 which provide an in-
terface for the users. To this purpose, said one or more
terminal boards 61, 62, 63 are positioned so as to face
toward the outside of said shaped enclosure 2 from a
first face 41 of said shaped enclosure 2.

[0057] In practice, as shown in the attached figures,
when the auxiliary/control switches kit box 1 is inserted
into a Medium Voltage switching device, the terminal
boards 61, 62, 63 can advantageously lay on the front
face of said Medium Voltage switching device and are
easily accessible by an operator.

[0058] In the kit box 1 according to the invention, the
auxiliary/control switches 21, 22, 23, 24, 25, 26 comprise
corresponding auxiliary/control switch contacts that can
be linearly operated by an auxiliary/control switch actu-
ator 51,52, 53 between a normally open NO position and
a normally closed NC position.

[0059] The actuation of the auxiliary/control switches
21, 22, 23, 24, 25, 26 (i.e. commutation of the included
NC and NO switches) is carried out by a mechanically
coupling system 3 having one or more operating levers
31,32, 33, 34, 35, 36 which protrude outside said shaped
enclosure 2 from a second face 42 thereof.

[0060] The operating levers 31, 32, 33, 34, 35, 36 are
connected, on one side, to a corresponding auxiliary/con-
trol switch actuators 51, 52, 53, 54 to linearly displace it
between said NO position and said NC position, and on
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the other side, are adapted to cooperate with the kine-
matic chain 101 of said Medium Voltage switching device
100 and follow it during the movement from said contact
open position and said contact closed position.

[0061] In this way, the one or more auxiliary/control
switches 21, 22, 23, 24, 25, 26 can be positively driven
by the kinematic chain 101 of said Medium Voltage
switching device 100 in both directions between said nor-
mally open NO position and said normally closed NC
position, with no need of return means, e.g. spring
means.

[0062] According to a preferred embodiment of the kit
box 1 of the present invention, said one or more auxilia-
ry/control switches 21,22, 23, 24, 25, 26 are double break
switches or microswitches each comprising a casing 200
into which corresponding auxiliary/control switch con-
tacts are housed. A switch or microswitch actuator 51,
52, 53, 54 is positioned on the casing 200 to drive the
auxiliary/control switch contacts housed in said casing
200. Each actuator 51, 52, 53, 54 of said double break
switches 21, 22, 23, 24, 25, 26 is associated with at least
a corresponding operating lever 31, 32, 33, 34, 35, 36
which is connected to the kinematic chain of the Medium
Voltage switching device as previously described.
[0063] Forexample, said one or more auxiliary/control
switches are double break switches 21, 22, 23, 24, 25,
26, which are actuated by a linearly moving driving pin
51, 52, 53, 54 which is operatively connected to the aux-
iliary/control switch contacts and to a corresponding op-
erating lever 31, 32, 33, 34, 35, 36.

[0064] In general, the electrical connection of the aux-
iliary/control switches is carried out through electrical ter-
minals (e.g., 210, 221; 220, 221) and the whole system
of said one or more auxiliary/control switches 21, 22, 23,
24, 25, 26 is advantageously pre-wired to a correspond-
ing one or more terminal boards 61, 62, 63 before they
are placed in said shaped enclosure 2.

[0065] As shown in the attached figures, claims, said
first 41 face (from which the terminal boards 61, 62, 63
protrude) and second face 42 (from which the operating
lever 31, 32, 33, 34, 35, 36 protrude) of said shaped en-
closure 2 are substantially opposite to each other.
[0066] In a particular embodiment of the auxiliary/con-
trol switches kit box 1 of the present invention, said
shaped enclosure 2 comprises snap-fiting means 7
and/or sliding means 8 and/or fixing means 9 for guiding
the insertion of said auxiliary/control switches kit box 1
inside the dedicated volume 105 of said Medium Voltage
switching device 100 and/or for fixing said shaped enclo-
sure 2 in its operative position inside said dedicated vol-
ume 105.

[0067] In practice, with reference to figures 5-8, the
operative coupling of the takes place by linear insertion
in the horizontal direction of the shaped enclosure 2 into
a dedicated volume 105 inside the Medium Voltage
switching device 100, with the second face 42 laying for-
ward. In this way, the operating lever 31, 32, 33, 34, 35,
36 (which protrude from said second face 42) can be
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coupled with the kinematic chain 101 of said Medium
Voltage switching device 100, as better described here-
inafter.

[0068] At the same time, once the shaped enclosure
2 is inserted into the dedicated volume 105, the first face
41 (and consequently the terminal boards 61, 62, 63)
lays on the front side of the Medium Voltage switching
device 100 and is therefore easily accessible by an op-
erator. Insertion of the shaped enclosure 2 inside the
dedicated volume 105 of said Medium Voltage switching
device 100 can be made easier by using e.g. sliding
means 8 adapted to slide in corresponding means (e.g.
ashaped slot 81) provided in the Medium Voltage switch-
ing device 100. Similarly, fixing can be carried out by
using snap-fitting means 7 and/or fixing means 9 provid-
ed on the surface of the shaped enclosure 2 and/or on
tabs protruding therefrom, adapted to be coupled with
complementary snap-fitting and/or fixing means 71, 91,
provided in the Medium Voltage switching device 100.
[0069] In a further aspect, the present invention also
relates to a Medium Voltage switching device 100 com-
prising an auxiliary/control switches kit box 1 as de-
scribed in the present disclosure.

[0070] In particular, the present invention also relates
to a Medium Voltage contactor, e.g. a vacuum contactor,
100 comprising an auxiliary/control switches kit box 1 as
described in the present disclosure.

[0071] In such a case, with reference to the attached
figures 9 and 10, a Medium Voltage contactor, e.g. a
vacuum contactor, 100 generally comprises one or more
movable contacts which are operated between a contact
open position and a contact closed position by a contact
actuator 102 which is connected to said one or more mov-
able contacts through a kinematic chain 101 to carry out
the opening and closing operations of the Medium Volt-
age switching device.

[0072] In the embodiment of a Medium Voltage con-
tactor 100 shown in the attached figures 9 and 10, the
contact actuator 102 is a linear monostable electromag-
netic actuator which comprises a coil, a fixed armature
and amovable plunger, where the plungeris linearly mov-
ing to actuate the opening/closing operations of the con-
tactor and is connected to the one or more contact(s) of
the contactor via the mechanical link 101.

[0073] The Medium Voltage contactor 100 further com-
prises a linearly moving operating element 103 that is
connected to the mechanical link 101 and is operatively
coupled with the operating levers 31, 32, 33, 34, 35, 36
of the previously described auxiliary/control switches 21,
22, 23, 24, 25, 26 of the kit box 1.

[0074] Inthe embodiment shown, the auxiliary/control
switches 21, 22, 23, 24, 25, 26 are positioned on two
superimposed rows of auxiliary/control switches pairs
(first row: switches 21, 23 25; second row: switches 22,
24, 26). Different numbers and different layouts for the
auxiliary/control switches 21, 22, 23, 24, 25, 26 are also
possible according to the needs.

[0075] In the present embodiment, the operating ele-
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ment 103 is rigidly fixed to the mechanical link 101 and
follows it in its linear moving between the contact open
position (figure 9) and the contact closed position (figure
10).

[0076] As shown in figures 9 and 10 in this possible
embodiment, the operating element 103 connected to
the mechanical link 101 of the contact actuator 102 com-
prises a two parallel slots 104 spaced apart in the vertical
direction. The operating levers 31, 33, 35 of the first row
of switches 21, 23, 25 are inserted in the upper slot, while
the operating levers 32, 34, 36 of second row of switches
22, 24, 26 are inserted in the lower slot.

[0077] Thus, as shown in figures 9 and 10 when the
closing operation of the contact(s) of the Medium Voltage
contactor 100 is carried out, the mechanical link 101 of
the Medium Voltage contactor 100 moves upward and
the operating element 103 follows such movement. The
ends of the operating levers 31, 32, 33, 34, 35, 36 which
are inserted in a corresponding slot 104 of the operating
element 103 are also forced to move upwardly and trans-
mit the motion to the corresponding auxiliary/control
switch actuator 51, 52, 53, 54 connected to the other end
of the operating levers 31, 32, 33, 34, 35, 36, thereby
commuting the switches 21, 22, 23, 24, 25, 26 of the
auxiliary/control switches kit box 1.

[0078] The opposite sequence takes place when the
contact(s) of the Medium Voltage switching device 100
are moved from the closed position to the open position.
[0079] Depending on the needs, different layouts of
the operating element 103 and different ways of coupling
it with the operating levers 31, 32, 33, 34, 35, 36 of the
switches 21, 22, 23, 24, 25, 26 can be devised.

[0080] Several variations can be made to the auxilia-
ry/control switches kit box for a Medium Voltage switch-
ing device and to the Medium Voltage switching device
thus conceived, all falling within the scope of the attached
claims. In practice, the materials used and the contingent
dimensions and shapes can be any, according torequire-
ments and to the state of the art.

Claims

1. Anauxiliary/control switches kit box (1) for a Medium
Voltage switching device (100), the Medium Voltage
switching device (100) comprising one or more mov-
able contacts operated between a contact open po-
sition and a contact closed position by a kinematic
chain (101) connected to a contact actuator (102),
characterized in that the auxiliary/control switches
kit box (1) comprises: a shaped enclosure (2) adapt-
ed to be inserted at least partially into and removed
from a dedicated volume (105) inside said Medium
Voltage switching device (100); said shaped enclo-
sure (2) housing one or more auxiliary/control switch-
es (21, 22, 23, 24, 25, 26) electrically connected to
corresponding one or more terminal boards (61, 62,
63); said one or more terminal boards (61, 62, 63)
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facing toward the outside of said shaped enclosure
(2) from a first face (41) of said shaped enclosure
(2); said one or more auxiliary/control switches (21,
22, 23, 24, 25, 26) each comprising a pair of auxil-
iary/control switch contacts that can be linearly op-
erated by an auxiliary/control switch actuator (51,
52, 53, 54) between a normally open (NO) position
and a normally closed (NC) position; the auxilia-
ry/control switches kit box (1) further comprising a
mechanical coupling system (3) mechanically con-
nected to said auxiliary/control switch actuators (51,
52, 53) to linearly displace it between said NO posi-
tion and said NC position; said mechanically cou-
pling system (3) having one or more operating levers
(31, 32, 33, 34, 35, 36) protruding outside said
shaped enclosure (2) from asecondface (42) thereof
and being adapted to cooperate with the kinematic
chain (101) of said Medium Voltage switching device
(100) and follow it during the movement from said
contact open position and said contact closed posi-
tion, and wherein said first (41) and second (42) face
of said shaped enclosure (2) are substantially oppo-
site to each other.

The auxiliary/control switches kit box (1), according
to claim 1, characterised in that said one or more
auxiliary/control switches (21, 22, 23, 24, 25, 26) are
double break switches each comprising a casing
(200) into which corresponding auxiliary/control
switch contacts are housed, each of said double
break switches being associated with at least a cor-
responding operating lever (31, 32, 33, 34, 35, 36)
which is operatively connected through a corre-
sponding auxiliary/control switch actuator (51, 52,
53) with the auxiliary/control switch contacts housed
in said casing (200).

The auxiliary/control switches kit box (1), according
to claim 1 or 2, characterised in that said one or
more auxiliary/control switches are double break
switches (21, 22, 23, 24, 25, 26), and in that said
auxiliary/control switch actuator (51, 52, 53) com-
prises a linearly moving driving pin for said auxilia-
ry/control switch contacts which is operatively con-
nected to said auxiliary/control switch contacts and
to a corresponding operating lever (31, 32, 33, 34,
35, 36).

The auxiliary/control switches kit box (1), according
to one or more of the previous claims, characterised
in that said shaped enclosure (2) houses a set of
two or more linearly actuated auxiliary/control
switches (21, 22, 23, 24, 25, 26).

The auxiliary/control switches kit box (1), according
to one or more of the previous claims, characterised
in that said shaped enclosure (2) comprises snap-
fitting means (7) and/or sliding means (8) and/or fix-
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ing means (9) for guiding the insertion of said auxil-
iary/control switches kit box (1) inside the dedicated
volume (105) of said Medium Voltage switching de-
vice (100) and/or for fixing said shaped enclosure
(2) in its operative position inside said dedicated vol-
ume (105).

The auxiliary/control switches kit box (1), according
to one or more of the previous claims, characterised
in that said one or more auxiliary/control switches
(21,22, 23, 24,25, 26) are pre-wired to a correspond-
ing one or more terminal boards (61, 62, 63) before
they are placed in said shaped enclosure (2).

The auxiliary/control switches kit box (1), according
to one or more of the previous claims, characterised
in that said one or more auxiliary/control switches
(21, 22, 23, 24, 25, 26) are adapted to be positively
driven by the kinematic chain (101) of said Medium
Voltage switching device (100) in both directions be-
tween said normally open (NO) position and said nor-
mally closed (NC) position.

A Medium Voltage switching device (100) charac-
terized in that it comprises an auxiliary/control
switches kit box (1) according to one or more of the
previous claims.

The Medium Voltage switching device (100), accord-
ing to claim 8, characterized in that it is a Medium
Voltage contactor.

The Medium Voltage contactor (100), according to
claim 9, characterized in that said contact actuator
(102) is a linear actuator comprising an operating
element (103) linearly moving between a contact
open position and a contact closed position.

The Medium Voltage contactor (100), according to
claim 10, characterized in that the operating ele-
ment (103) of said contact actuator (102) comprises
a number of slots (104) into which said one or more
operating levers (31, 32, 33, 34, 35, 36) are inserted.

Patentanspriiche

1.

Bausatzkasten (1) fur Hilfs-/Steuerschalter fir eine
Mittelspannungsschaltvorrichtung (100), wobei die
Mittelspannungsschaltvorrichtung (100) einen oder
mehrere bewegliche Kontakte umfasst, die durch ei-
ne kinematische Kette (101), die mit einem Kontakt-
Stellglied (102) verbunden ist, zwischen einer Kon-
taktoffnungsstellung und einer Kontaktschlief3stel-
lung betéatigt werden, dadurch gekennzeichnet,
dass der Bausatzkasten (1) fuir Hilfs-/Steuerschalter
umfasst: ein geformtes Gehause (2), das angepasst
ist, um zumindest teilweise in ein dediziertes Volu-
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men (105) innerhalb der Mittelspannungsschaltvor-
richtung (100) eingefligt und aus diesem entfernt zu
werden; wobei das geformte Gehause (2) einen oder
mehrere Hilfs-/Steuerschalter (21,22, 23, 24, 25, 26)
aufnimmt, die elektrisch mit einer oder mehreren ent-
sprechenden Anschlussplatinen (61,62, 63) verbun-
den sind; wobei die eine oder mehrere Anschluss-
platten (61, 62, 63) von einer ersten Flache (41) des
geformten Gehauses (2) zur AuRenseite des ge-
formten Gehauses (2) weisen; wobei der eine oder
mehrere Hilfs-/Steuerschalter (21,22, 23, 24, 25, 26)
jeweils ein Paar von Hilfs-/Steuerschalterkontakten
umfassen, die durch ein Hilfs-/Steuerschalter-Stell-
glied (51, 52, 53, 54) zwischen einer normalerweise
offenen (NO) Position und einer normalerweise ge-
schlossenen (NC) Position linear betatigt werden
kénnen; wobeider Bausatzkasten (1) fir Hilfs-/Steu-
erschalter ferner ein mechanisches Kopplungssys-
tem (3) umfasst, das mechanisch mitden Hilfs-/Steu-
erschalter-Stellgliedern (51, 52, 53) verbunden ist,
um es zwischen der NO-Position und der NC-Posi-
tion linear zu verschieben; wobei das mechanische
Kopplungssystem (3) einen oder mehrere Betati-
gungshebel (31, 32, 33, 34, 35, 36) aufweist, die au-
Rerhalb des geformten Gehauses (2) von einer zwei-
ten Flache (42) desselben vorstehen und angepasst
sind, um mit der kinematischen Kette (101) der Mit-
telspannungsschaltvorrichtung (100) zusammenzu-
wirken und ihr wahrend der Bewegung von der Kon-
taktoffnungsposition und der KontaktschlieRposition
zu folgen, und wobei die erste (41) und die zweite
(42) Flache des geformten Gehauses (2) einander
im Wesentlichen gegenuberliegen.

Bausatz fir Hilfs-/Steuerschalter (1) nach Anspruch
1, dadurch gekennzeichnet, dass der eine oder
die mehreren Hilfs-/Steuerschalter (21, 22, 23, 24,
25, 26) Doppel-Trennschalter sind, die jeweils ein
Gehause (200) umfassen, in dem entsprechende
Hilfs-/Steuerschalterkontakte untergebracht sind,
jeder der Doppel-Trennschalter mindestens einem
entsprechenden Betatigungshebel (31, 32, 33, 34,
35, 36) zugeordnet ist, der Giber ein entsprechendes
Hilfs-/Steuerschalter-Stellglied (51, 52, 53) mit den
in dem Gehause (200) untergebrachten Hilfs-/Steu-
erschalterkontakten betreibbar verbunden ist.

Bausatz fir Hilfs-/Steuerschalter (1) nach Anspruch
1 oder 2, dadurch gekennzeichnet, dass der eine
oder mehrere Hilfs-/Steuerschalter Doppel-Trenn-
schalter (21, 22, 23, 24, 25, 26) sind, und dass das
Stellglied fur Hilfs-/Steuerschalter (51, 52, 53) einen
linear beweglichen Antriebsstift fiir die Hilfs-/Steuer-
schalterkontakte umfasst, der betreibbar mit den
Hilfs-/Steuerschalterkontakten und einem entspre-
chenden Betatigungshebel (31, 32, 33, 34, 35, 36)
betreibbar ist.
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Bausatz fir Hilfs-/Steuerschalter (1) nach einem
oder mehreren der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass das geformte Gehau-
se (2) einen Satz von zwei oder mehr linear betatig-
ten Hilfs-/Steuerschaltern (21, 22, 23, 24, 25, 26)
aufnimmt.

Bausatz fir Hilfs-/Steuerschalter (1) nach einem
oder mehreren der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass das geformte Gehau-
se (2) Schnappmittel (7) und/oder Gleitmittel (8)
und/oder Befestigungsmittel (9) umfasst, um das
Einfigen des Bausatzes fiir Hilfs-/Steuerschalter (1)
in das dafiir vorgesehene Volumen (105) der Mittel-
spannungsschaltvorrichtung  (100) zu flhren
und/oder um das geformte Gehause (2) in seiner
betreibbaren Position innerhalb des dafiir vorgese-
henen Volumens (105) zu befestigen.

Bausatz fir Hilfs-/Steuerschalter (1) nach einem
oder mehreren der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass der eine oder meh-
rere Hilfs-/Steuerschalter (21, 22, 23, 24, 25, 26) mit
einem oder mehreren entsprechenden Klemmplat-
ten (61, 62, 63) vorverdrahtet sind, bevor sie in das
geformte Gehaduse (2) eingesetzt werden.

Bausatz fir Hilfs-/Steuerschalter (1) nach einem
oder mehreren der vorhergehenden Anspriiche, da-
durch gekennzeichnet, dass der eine oder meh-
rere Hilfs-/Steuerschalter (21, 22, 23, 24, 25, 26) an-
gepasst sind, um durch die kinematische Kette (101)
der Mittelspannungsschaltvorrichtung (100) in bei-
den Richtungen zwischen der normalerweise offe-
nen (NO) Position und der normalerweise geschlos-
senen (NC) Position formschlissig angetrieben zu
werden.

Mittelspannungsschaltvorrichtung (100), dadurch
gekennzeichnet, dass sie einen Bausatz flr
Hilfs-/Steuerschalter (1) nach einem oder mehreren
der vorhergehenden Anspriiche umfasst.

Mittelspannungsschaltvorrichtung (100) nach An-
spruch 8, dadurch gekennzeichnet, dass sie ein
Mittelspannungsschiitz ist.

Mittelspannungsschiitz (100) nach Anspruch 9, da-
durch gekennzeichnet, dass das Kontakt-Stell-
glied (102) ein lineares Stellglied ist, das ein Betati-
gungselement (103) umfasst, das sich linear zwi-
schen einer Kontaktoffnungsstellung und einer Kon-
taktschlieRstellung bewegt.

Mittelspannungsschiitz (100) nach Anspruch 10, da-
durch gekennzeichnet, dass das Betatigungsele-
ment (103) des Kontakt-Stellglieds (102) eine An-
zahlvon Schlitzen (104) umfasst, in die der eine oder
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mehrere Betatigungshebel (31, 32, 33, 34, 35, 36)
eingeflgt sind.

Revendications

Boite de kit de commutateurs auxiliaires/de com-
mande (1) pour un dispositif de commutation moyen-
ne tension (100), le dispositif de commutation
moyenne tension (100) comprenant un ou plusieurs
contacts mobiles actionnés entre une position con-
tact ouvert et une position contact fermé par une
chaine cinématique (101) reliée a un actionneur de
contact (102), caractérisée en ce que la boite de
kit de commutateurs auxiliaires/de commande (1)
comprend : une enceinte profilée (2) adaptée pour
étre insérée au moins partiellement dans un volume
dédié (105) a l'intérieur dudit dispositif de commuta-
tion moyenne tension (100) et pour étre extraite de
celui-ci ; ladite enceinte profilée (2) logeant un ou
plusieurs commutateurs auxiliaires/de commande
(21, 22, 23, 24, 25, 26) connectés électriquement a
un ou plusieurs borniers correspondants (61, 62,
63) ; lesdits un ou plusieurs borniers (61, 62, 63)
étant tournés vers I'extérieur de ladite enceinte pro-
filée (2) a partir d'une premiére face (41) de ladite
enceinte profilée (2) ; lesdits un ou plusieurs com-
mutateurs auxiliaires/de commande (21, 22, 23, 24,
25, 26) comprenant chacun une paire de contacts
de commutateurs auxiliaires/de commande qui sont
aptes a étre actionnés linéairement par un action-
neur de commutateur auxiliaire/de commande (51,
52, 53, 54) entre une position normalement ouverte
(NO) et une position normalement fermée (NC) ; le
boitier de kit de commutateurs auxiliaires/de com-
mande (1) comprenant en outre un systéme de
liaison mécanique (3) relié mécaniquement auxdits
actionneurs de commutateurs auxiliaires/de com-
mande (51, 52, 53) pour le déplacer linéairement
entre ladite position NO et ladite position NC ; ledit
systeme de liaison mécanique (3) ayant un ou plu-
sieurs leviers de commande (31, 32, 33, 34, 35, 36)
faisant saillie sur I'extérieur de ladite enceinte profi-
lée (2) a partir d’'une deuxieme face (42) de celle-ci
et étant adaptés pour coopérer avec la chaine ciné-
matique (101) dudit dispositif de commutation
moyenne tension (100) et la suivre pendant le mou-
vement depuis ladite position d’'ouverture de contact
et ladite position de fermeture de contact, et lesdites
premiere (41) et deuxiéme (42) faces de ladite en-
ceinte profilée (2) sont sensiblement opposées I'une
a l'autre.

Boite de kit de commutateurs auxiliaires/de com-
mande (1), selon la revendication 1, caractérisée
en ce que lesdits un ou plusieurs commutateurs
auxiliaires/de commande (21, 22, 23, 24, 25, 26) sont
des commutateurs a double coupure comprenant
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chacun un boitier (200) dans lequel sont logés des
contacts de commutateurs auxiliaires/de commande
correspondants, chacun desdits commutateurs a
double coupure étant associé a au moins un levier
de commande correspondant (31, 32, 33, 34, 35, 36)
qui est fonctionnellement connecté par I'intermédiai-
re d’'un actionneur de commutateur auxiliaire/de
commande correspondant (51, 52, 53) aux contacts
de commutateur auxiliaire/de commande logés dans
ledit boitier (200).

Boite de kit de commutateurs auxiliaires/de com-
mande (1), selon la revendication 1 ou la revendica-
tion 2, caractérisée en ce que lesdits un ou plu-
sieurs commutateurs auxiliaires/de commande sont
des commutateurs a double coupure (21, 22, 23, 24,
25, 26), et en ce que ledit actionneur de commuta-
teur auxiliaire/de commande (51, 52, 53) comprend
une broche d’entrainement a déplacement linéaire
pour lesdits contacts de commutateur auxiliaire/de
commande qui est fonctionnellement connectée
auxdits contacts de commutateur auxiliaire/de com-
mande et a un levier de commande correspondant
(31, 32, 33, 34, 35, 36).

Boite de kit de commutateurs auxiliaires/de com-
mande (1), selon une ou plusieurs des revendica-
tions précédentes, caractérisée en ce que ladite
enceinte profilée (2) loge un ensemble de deux ou
plusieurs commutateurs auxiliaires/de commande
(21, 22, 23, 24, 25, 26) actionnés linéairement.

Boite de kit de commutateurs auxiliaires de commu-
tateurs auxiliaires/de commande (1), selon une ou
plusieurs des revendications précédentes, caracté-
risée en ce que ladite enceinte profilée (2) com-
prend des moyens d’encliquetage (7) et/ou des
moyens de coulissement (8) et/ou des moyens de
fixation (9) pour guider l'insertion de ladite boite de
kit de commutateurs auxiliaires/de commande (1) a
l'intérieur du volume dédié (105) dudit dispositif de
commutation moyenne tension (100) et/ou pour fixer
ladite enceinte profilée (2) dans sa position fonction-
nelle position a I'intérieur dudit volume dédié (105).

Boite de kit de commutateurs auxiliaires de commu-
tateurs auxiliaires/de commande (1), selon une ou
plusieurs des revendications précédentes, caracté-
risée en ce que lesdits un ou plusieurs commuta-
teurs auxiliaires/de commande (21, 22, 23, 24, 25,
26) sont précablés. a un ou plusieurs borniers cor-
respondants (61, 62, 63) avant qu’ils ne soient pla-
cés dans ladite enceinte profilée (2).

Boite de kit de commutateurs auxiliaires/de com-
mande (1), selon une ou plusieurs des revendica-
tions précédentes, caractérisée en ce que lesdits
un ou plusieurs commutateurs auxiliaires/de com-
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10

10.

1.

mande (21, 22, 23, 24, 25, 26) sont adaptés pour
étre entrainés positivement par la chaine cinémati-
que (101) dudit dispositif de commutation moyenne
tension (100) dans les deux directions entre ladite
position normalement ouverte (NO) et ladite position
normalement fermée (NC).

Dispositif de commutation moyenne tension (100)
caractérisé en ce qu’il comprend une boite de kit
de commutateurs auxiliaires/de commande (1) selon
une ou plusieurs des revendications précédentes.

Dispositif de commutation moyenne tension (100),
selon la revendication 8, caractérisé en ce qu’il
s’agit d’un contacteur moyenne tension.

Contacteur moyenne tension (100), selon la reven-
dication 9, caractérisé en ce que ledit actionneur
de contact (102) est un actionneur linéaire compre-
nant un élément de manoeuvre (103) mobile linéai-
rement entre une position contact ouvert et une po-
sition contact fermé.

Contacteur moyenne tension (100), selon la reven-
dication 10, caractérisé en en ce que I'élément de
commande (103) dudit actionneur de contact (102)
comprend un certain nombre de fentes (104) dans
lesquelles lesdits un ou plusieurs leviers de com-
mande (31, 32, 33, 34, 35, 36) sont insérés.
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